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CHAPTER 3

Synthesis and Physical Properties Characterization 
Li Synthesis of Ni Nanowires 
Figure 3.1 illustrates the mechanism of template-assisted electrodeposition method; the 
:eps involved starting from template preparation to formation of freestanding nanowires. In the 
resent work, 1 -D Ni nanowire arrays were prepared by electrodeposition of Ni ions into the 
ores of Anopore® alumina oxide (AAO) iemplate with an average pore diameter of 200 nm 
Whatmafl, Germany). The alumina template was thoroughly cleaned with deionized water and 
ned prior to use. A film of aluminum with approximate thickness of about 1 Jtm was deposited 
ii one side of the template (using Kurt J. Lesker, PVD 75) to serve as the working electrode. 
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igure 3.1. Schematic of template-assisted electrodeposition of nanowires 
This was followed by the electrochemical deposition of Ni into the template using a 
icke1su1famate (NiSO4) based electrodeposition bath containing a commercially available pre-
repared solution (SN . lo) Prior to electrochemical deposition, a special holder was fabricated 
Sing 3D Printing technology so as to enable precise control of the distance and alignment of
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iectrode, template and magnetic field direction. Figure 3.2 shows the image of the holder 
fabricated with span distance of 20 mm. 
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Figure 3.2. 3D printer fabricated sample holder 
The holder is then placed in the electrochemical bath, for electrodeposition as shown in 
Figure 3.3. Next, the nanowire synthesis is performed either with or without magnetic field. For 
nanowire synthesis with magnetic field, known magnetic field intensity was placed close to the 
template and electrode (with magnetic field aligned parallel to nanowire growth). As the 
Stoichiometry of the Ni nanowires are significantly affected by solution pH, agitation conditions, 
temperature, external magnetic field, solution additives and deposition time, all these process 
parameters were maintained to be consistent during the electrodeposition process except for the 
external magnetic field and current density. 
Table 3.1 lists the deposition parameters used in the present work. All synthesis was done 
før .1, hour of deposition at a temperature of about 35 T. After the electrodeposition process, the 
tCrnplates were cleaned with deionized water prior to dissolution in sodium hydroxide (NaOH)
IutjOfl to obtain freestanding Ni nanowires. NaOH solution was later replaced with methanol 
IutiOfl 
gure 3.3. Electrodeposition set-up for Ni nanowire synthesis 
able 3.1 
eposition process parameters used for synthesis 
Parameters	 Values	 Units 
Magnetic field	 0, 3817 and 5758	 Gauss 
Current density
	 3, 5 and 7	 mA.cm2 
'emperature
	 35	 Oc 
Solution p11	 4.2-4.8	 n/a 
gitation	 100	 rpm 
lime 60	 minutes
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